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i ] u s h Aatfc^&tf a P h AaMg^tfiEfiftcaMB-s-r, fro 



[ft^JS 2 ] u s h Aitfc^&tf a p h Ajftte^#3gM#3* AXtt«6«3 
ti^^^ici ^JiES{clltgb^v^»^:^l fB«c0 5?^ i/^-j/ K- 5' -U >®?x 



Ml! 



[fff#^4] u s hASMlFa p hAl^ltlS^ fro, 5?^ 

CHf#^5] ifffE*? I/**/ K- 5' - y >^x*^;i,fr 5' ->fVS/> 

Xtt5* -^T— ^Mft-e**lf*^4|B«CD3:S/xy t:7M« 



—©5' l/#S/K- 5* -'J>iiXfJl/?:iIlht^W 



£ © iuf Bitted tc W S £ ti*Sfc &c £ £ h (DitcDm £ H U 
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im^S] mmcDMlRZ tifci&fcJ'fr £ , ^>;^«ffl^'J^XAA 

£-t£ff^6x&7 tcsa«0 5' i/^^-ifa^©^^^ 

[2M©¥Nffl&IPJ!] 

[0 0 0 1] 
[0 0 0 2] 

K J: »J383§U # £ *i £ 5* ? ^ ;f K&BMRttlcy > SMK L T * # U 
[0 0 0 3] 

tfHSgStlTV^. 0J;t«, #^BH5 6 - 1 2 4 3 8-£4*$8JC« % T^-^M* 

^{C-r-'n-f ~y > * ;i/ 7 * 3f 2/ KfCBtt&JfU fro 

5' -yy~;i,^ (^7;i/>-5' -^yy^i, tgmpj £%^e>) 

TV^ (Magasanik, B. et al., J. Biol. Chem. , 226, 339 (1957); Fujimoto, 
M. , et al., Agr. Biol. Chem., 30, 605 (1966)) „ LfrU — flftWK:5t?l' 

-y >Mxx^;i/(Dui:^l6^«iR^^+^i?ti^<> luga^Stc 
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[0 0 0 4] 

■tsfc. imp j tyy^Mt^mmtvxit. 5- -^^ i^^-^^-^> 

) . ttK^«5 6- 1 2 4 3 8^#JCtt, 

nmmmr b & > gm p ©jr*# **» b e> * r * 

[0 0 0 5] 

#BI$fc3*l-0>* (Furuya et al., Appl. Microbiol., 16, 981 (1968)) „ 
[0 0 0 6] 

mm # b * e> t & 

>^x*^;v£$^bf-W*^^^& VN ° 
[0 0 0 7] 



[0 0 0 8] 
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XlttfT J ^>41fg?:tt5xi/i U fc:T • n'J^IMPXiiGMP^^lt 
[0 0 0 9] 

(1) u s h Aitfc^&tfa p hAit^^iESlcSlg-tirT, *^ 5*?l^> 
? l/^-S/ F- 5' - V >lxxf;^IItt5i ££#$t£-f £3? F- 

5' -y>itxxf;i/ffiW. 

(2) u s h Ait^&tf a p hAmfc^tfmmtfmAxizffimznfcz-iiizj: 

VlElgKmMLte^ (1) O^^l^^-^F-5' -U >^x*^;KZ>iB£&„ 

(3) IrffB^^ l/^-^F-5' -U^m^^T-^^S' -JSisymXlZS' ~ 
lfT=.)lMX*%>2> (1) 3Ui (2) ICfB^©^ # l^S/ F- 5 ' - 'J >|i^f 

(4) u s h Amfc^-Jfctfa P h Aitfe^^^Stl, fro, 2?l/;fr^F-5 

(5) S&fB^^ UTti/ F- 5' -'J>ixxf^5' ->fyi/>^T^5 (4 

%zL(b~% ^ VOri/ F- 5' - U ^Mx^-T-^&tii-©^^^^"^*^**^* 
tit, ^t*^t5^^©il^|gm^n7r-f 
H-(D5' —%9 UJri/ F- 5' -'J>ii^fJi/^iii:tS««^t 

05' f- 5' -vyMx-XTjiz%.mu£i-2>mMT*mmLtz£ 

£ (Dms&Mfc^ommffi IC £ -5 2§*E4 £ it$c JC 35 it 3 38^4 £: <Z) J£ om Z £ V 
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xtt (7) ©5* I/** 
[0 0 10] 

[0 0 11] 

GenBank accession X03895) g« (UshA) T^DM****** (UDP-ugar 

, , n f,™* M*i£, AMP, GMP, IMP, XMPfc£fC0**^> 

hydrolase) j^flJbJlTV^o 

trt-HtS***^****""* (H. C. Neu, (1967) Journal of B.o 
Io «|e.l Che»is,r,, 242, 3896-3904, A. Co».a„, I. «. Beacha., (1980) Gene 

, 12, 281-286) o 

^U^*A«5- -S»l/***~«Stt»- ■S110»CJt«T*«<«-Fb 

T ^f- »AusnA«*3*^F-5' - U 
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[0 0 13] 

, »X77^-tW (aphA) (M. C. Thaller, S. Schippa, A. Bonci, 
S. Cresti, G. M. Rossolini, (1997) FEMS Microbilogy Letters, 146, 191-1 
98, GenBank accession X86971) &5VM*yjbP (GenBank accession AAC77025) 

[0 0 14] 

F _ 5 - -ij>i«f^ ^Jx.«INP^fcliGMP?:t}t-©^^i:t-S« / >^* 

— if il b T l± «ff IBUshA^# If & *l 5 . 
[0 0 1 5] 

[0 0 16] 

(H. Tao, C. Bausch, C. Richmond, F. R. Blattner, T. Conway, (1999) Jour 
nal of Bacteriology, 181, 6425-6440) tf^tffcftSo 
[0 0 1 7] 
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y ^ X A tc#fr u TUffi L x ^ -5 «r t tfjfijt s *i § » 

[0 0 18] 

xs/iijt7- ^#JtC^-T i^tC, _LfS(Z>cJ:?&CLTb022 

0 (SU&0157) arJfyjbP©— a<3D»e^-3^38^3tlfe. £ *l & ©Jt-B^-flD 3 *k y 
jbP^ffi^^^T^-ifite-T- (aphA) X%-otc a — b0220ttykfE£ Vn -5 £ 

#^*-#raf£©«*fc«;to#f8»&*U aphAate^fe (AphA) #5* - 2 ? 

y>Sft©^8ttC 5' l/^-^^--^$:zr- Kf£ifr£^£LT 

[0 0 1 9 ] 
<2>#$8lJ|J©XS/:ny trains 

, j^o, i/**/ K- 5' - y >gftx^7-;i/^^|B feitsxi'i y tTMHH 

ill (Neidhardt ,F.C. et.al ., Escherichia coli and Salmonella Typhi murium, Am 
erican Society for Microbiology, Washington D.C.,1208, table 1) IC^WSj 

[0 0 2 0] 

ait/x.Vurmmm^m^t Lt, ushA^K^;&£>*aphA}t^#lE^fC^tgL& 
*»xi/i y fcTJWWafW:, ushAatte^&tfaphAa^^#H^{ct|f6L&v* 
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[0 0 2 1 ] 

vyjyy. r^rJvy. *vyhisy. yy>U3K2/K, B-*h*i/7vy 

[0 0 2 2] 

, ^©xs/xu tmicn-rsiR^^ e. coii©sF£i*«*tfw3iio#<j:»;% 

[0 0 2 3] 

tfW3iio«c J: »jfc#**c:7y 2/ F &igtffi#ic£g««rfs r 

#*b<tt, «»*!6«6K:|a«Ofe*fr^«ilbT100«/L«± 

[0 0 2 4] 

llffli^i'Jt? • =zyFADRaddG-8-3::KQ#c ( P urFKQ,purA",deoD",purR",add 
".gsk") tfW&tlS. Hf*«U 326ffi©yS?>«^^^^>^SU 
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*U AMP&tfGMPfC ££>~7 -{ — FA y * R&W##ISfc3 PRPP7U'h7>^ 
7x7-f5:n- K-rsS^MpurF&fitffpU it^ — AMP — ifsl 

(purA) . "7V2/yi9 Isytis F * 7#^7*'J5-fSfi? (deoD) , 
> • U Jt-e^ (purR) , T^JZ/y • "t7 — (add) , 

-^^-j. . •*->A-AJ13334tftt-£3*l, 1997^6^ 24 H#^-eiim#XilS 
ffiK£#X^X^&ll5W3fcffi (S5>@!# -^-305-0046 B < rfJ3R-T 
Sl#3#) fC, ^^^X h^tcS^VATBII^WtEStl, ^R##£bT, FE 
RM BP-5993#tt-^£*lTV^„ H*SM±, 4 J i/ y%.Zf 77 J 2/ > 
Sr^bT-V^S. ^fB||^MT*M^fcFADRaddeddyicPpgixapA^lC^MMpur 

v^sr^:^t5o Jisy&mmiz, imp^h Fn^-if&tfGMPi^Sc 

F"T •SguaA&lKguaBitfc^- SfAtSiilCioT, #7 J i/>&M 
[0 0 2 5] 

ushA»^&t)faphAMe^^iE^JC«ffib^VA3EM*Xttae : ? : ffiSI^.**tt> 

^^V^^SIUM!;*^ (Experiments in Molecular Genetics, Cold Spring Har 
bor Laboratory press (1972); Matsuyama, S. and Mizushima, S. , J. Bacteri 
ol., 162, 1196(1985)) K J: U , ^feft±<Z>ushA»fc^&a ? aphAii'£^'£, 
iCflMBbfcV^shAfc^&tfaphAjfcfc^ (JS*T, rflfcfcMushAJt^J r ®c 
«MaphAj|^j fcvOifctf&S) T'MI^S r £ IC J: o Tff"5 d £ S 

o 

[0 0 2 6] 
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itfe«)5c r©J:e>&»$<£5g#*t-6;i£&C £ »J, ^MushAit^XM^ 
SaphAHtte^tf, J^Sg-fe^JKOiESftushAate^X ttaphAitfc^ i: {K$ 3 *l fc® 
«c Sr^-T * r £. tfT'g Z> . 
[0 0 2 7] 

Z <D J: ? IMSIx. fcl J: -5 ie?iltf ttSE tCSSS btfcy, D N A 
W ffi**© V - * - atfs^tf WAS tCflP A 3 *l fc ushAit^^-X ttaphAjftte^ & 

-#-fcte^#iffi*&S*lT^So iCDV-A-jt^^tt, -£CDM^<Z>ushAitfc 

-y-X ttaphAit^^-IH^J i: §£&#:J:<Z> Z ft GDitfc^- ©ffiHJffiifc*. J: o T ffi* 

[0 0 2 8] 

*^M^^CMV^S^MushA^l^^• J S.t^*^MaphAit^^•^i, JMfrWldi, 

MM^m^b&tKWM^-tc J: -5 £ft £ ©it^©-^^®^* ^ft£> ffil^ 

Kramer, W. and Frits, H. J., Methods in Enzymology, 154, 350 (1987)) ^> 
WSthUfA, \L F0^^7^ >^<ZHfc^£lftC cfc&^Jl (Shortle, D 
. and Nathans, D. , Proc. Natl. Acad. Sci. U.S.A., 75, 270(1978)) JC<fco 
T, ushAJt^XttaphAit^^^n-T-V > ^l^c* tciZ^U # -fl^^<£> 

jgdSit-SZlfclc «fc *J, n- KSftS U ®?Sffi=feieTXtt?B^3'ft« 
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^^^aphAit^^CDit^^^^COWS^tt^fci 2 , 1^*1 Sr&MTo T % J: V>. 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

ushAit^S:t) ? aphAil^^lE^tcatg-l±i s > fro. 5t^l/*^K-5' -U 

5' -y >Bftx:* Siiiicj: »J, * * 1/;**$/ K- 5 * - y 

[0 0 3 2] 

gigsc* mm* *y&£&&mfci&K*(Di6k(!>iiVkf8.&*i$ 

-x, 77^b-x, r^fciV-*, 3f*/n— hi/^n-x, 

y jK-^^HR^iDTK^ft&if©*!^ ^y-fen-;b, v;n=r 



1 1 
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HicfS £T, y>^#;i/^?A, »7^i/^A, ^yfty^Jry 

[0 0 3 3] 

^i(W^Wi#TT* l 6-7 2^gSHltSffi^i<, ftMSii3 o 

[0 0 3 4] 

[0 0 3 5 ] 
[§tg«J] 

[0 0 3 6 ] 

< i > ushmmffii&w^ 

iJ/i'Jk?' =1 y W3110|*©y7 ADNAfr^ ushAae^Wi^i &PCRKl«fc U if 
ipgLfeo ff J i»DNA0>ttffitt:, RNA/DNA maxi Kit (3r >*±S£) fcJBV^TlfiEtt 
b£„ PCR&, Pyrobest DNA Polymerase {"^MMftM) £J9V\ gsMt^*^ L 
fe^ot, SH?!I## 1 &t>*2 iCa^f :79>fV-S:JBV^*T o£„ PCR^©i|fitlIDNA 
Wr^tt, Wizard PCR Preps (^U^m±M) Ut^lSbfeo ¥f$gL£:DNA 

Wi^S:, $J|5»i»SphIJ&0SalI (SIB3§*t5S) tCT Wt I, ffc, 7i/-;i//^ 
nn*;i/Am x# ^ -/l/ifcJ8S:f?ofc. H^CSphlJfctfSallTfqjWrbfcpHSG 
397 (SSStS) DNA ligation Kit Ver.2 (S?@5g*t3S) &MV\T?SM 
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U ^U7^7x-n-;i/ (S/^tfcSS) £30/ig/mL/^frLB^:/ V- h (LB + 
— - £ 30 g/mLtf> ^n^A^x^H-;!/ & tf LBigifiT* 37°C iC T f$i^f fg* b . 

Famnpi-50 (?^;K?*±$g) ^mv^t^^^^ Kttm^^fo^ 

. FfcpHSGushAi: bk„ 

[0 0 3 7] 

#ClC, pHSGushAfC^tlSushAitfc^-fr £>, WT© i "5 fC b THpalBfttf £ |&£ 

3ft;i/A#L3®. X# y -;b£fcJg£*T o£^, DNA Ligation Kit Ver.2£^T3tM 
b£ 0 i<0&*g£j£MJCTJMlO9;&^£*Etj|U ffi^bfcnn--j:^7X5 
Fffiffl&fTofc. #e>tlfc^"9X^ KSrSphlJ&tJPSallT^JWTL, 7^n-X^l/ 
SjSCScifr&ff oT, ushAafe^MJ: U HpaI«JWTWr##fc3c b B WWr^T^SA 

[0 0 3 8] 

F$t/i£> WO 99/03988#|SI^^M/n o >^ hJCiBI8©S 
flfJSSffi^:*^ FpMAN997£SphI&tfSallT?^J^L£^#i: £5*MU 
/S«KlTJM109:&Jg«1EiJIU 7>tT2/U> (^t&jaHtfcli) £50 /tg/»I/£tfLB 

^^^b-h (LB+r>trs/y h) tcr, 3<rc*e=rn — -&a#(bfc. 

nnx-£, 50ytig/mL(5[)T>tr^U > Sr^frLBJgMftJCT, 30°C -efi»f ig« U 
^9*^ K&ffifflbfc. Sphl3ttJfSall7f^JWTbTB»^BlT^rA ? ^&*i*^'^^^ 
F£, ushAffitBja^X^ KpMANAushAfc bfcu ft, BafHpMAN9971£, P MAN031(J 
. Bacteriol., 162, 1196 (1985)) £pUC19 (Si@3t*±Sg) <Z>-€-4x-?*l©VspI-Hin 

dl 1 1 Wf^r & HI % & X & S . 

[0 0 3 9] 

pMANAushAT*W3110;$c£7£Sjg$!U LB + yy\Zi/ Vy^V- h -e30°C T' n a 
--^^bfeo ^bfe^n->£30ri?-M#:^«bfe^ ig*$i£10~ 3 
#3HbTLB+7>t:S/U y^U- Hc££, 42lCT?3n— -^Jg^bfe. ?§#tb 

fctru-y&ix+TyVi/V y?v- hizMVfcvf xso°cxmmhf^ 71s- 

h(3Dl/8©S#S:LB^«i 2«UCJB$SU 42°C 7M~5B#|!3fg £ "5 b fc. 10 _5 # 

1 3 ffiHE# 2001-3020755 



#2000—204260 



, ushAaMas^CD&^&fllSRbfe. '^btE. coli W3110fi5fc(Z>ushA^^$;W Aus 
[0 0 4 0 ] 

<2>5' i/^-^^-if©M^s:^^^ is** 

W3110&tWAushA£LB^iS-??37°C "??ig#U i|M3<Z>®tt<fc U , EdwardsP,® 
(C. J. Edwards, D. J. Innes, D. M. Burns, I. R. Beacham, (1993) FEM 
S Microbiology Letters, 114, 293-298) {Ct^VV ^'J ^^XA^iffilfc. M 

^cmmM<D^m^m^\ ^v^^x&zy^tK&iw. gmp, ampicm-ts 5* 

?St£S: 1 3.— v Y £ Lfeo -£©MIH> * 1 tC^i" £ 3 IC, WAushAtf)^ U 
A© 5' -5? # l/tf^^-iffSffili* W3110lCj£^T;*:£ <{£TLTV^„ 

[0 0 4 1 ] 

[^1] 

(nny h/mg protein) 



IMP 



GMP 



AMP 



W3110 
W A ushA 



14.0 
0.21 



10.8 
0.16 



14.2 
0.03 



[0 0 4 2] 

WAushAtf;* * V*?- KdfrjWfB&^K^oTV^fr&fltig-rSfctf), 5* 9 1/ 

F%m&<DfcM'M£'tZ>M'pt£t&X°(D&ii$:m'<f=.o WSllO&tFWAushAfcLB 



1 4 
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5.8 g/U 6.7 */I/£tfM9«4>J&ifi (J. H. Miller, "A SHORT COURSE IN BACTERI 
AL GENETICS" Cold Spring Harbor Laboratory Press, New York, 1992) 50 mL 

0 (s<v ?-?y#:m) TeOOnBjcfe^Sl&^a^&tW^Ofc. WAushA&IMP, GMP& 
lilt tfeM9§iT'4f «t5tj©©, ^WttBriB , t**ofe. ZftZHfr 

[0 0 4 3] 

i@C£-r&M9Jgifi-£ig#Lfct§-£\ W3110£ifcjf&bTWAushA^^<#§3SLT^££: 
#^.^tlfco WAushAC^T^fgLTV>£ 5' — 

i££|eIJg-f££:&, IMP * ttGMP «: gt3lt» S M9fgife-£ L W31 1 0& t>*W A 
ushACDit&^-fgJg^' a 7 7 4 )V £ L t=.o 
[0 0 4 4] 

Mfc?$&%l7°U 7 T-f JMDtkm^-lZ. DNATU^T^ (H. Tao, C. Bausch, C. R 
ichmond, F. R. Blattner, T. Conway, (1999) Journal of Bacteriology, 181, 
6425-6440) $rfl§V^fe 0 Panorama E. coli Gene Arrays ( is V x. J i/ XttWl 
) tt, E. coli©4290fc^^<Z>DNA#^WT/i#;*sK<i/ h 3*lfe-*->f n 
§g<0DNATU>f ZltlSrjpySi - *^ fcJC j: E. coli-£}!fc^-<Z)mRNA3gJifi 

* & -Kjcmaw ic»«f -r & z. n # «rtB -e & § . 

[0 0 4 5 ] 

I MP * tc liGMP £ M © J^^M ttS M9igiffi T' W31 1 0 & tfW A ushA £ L , *M 
$§<£>BftJ:>;. RNeasy mini Kit (3f T^f >*±$g) £M V * T RNA ft ffl L £<> ttffi 
b£:RNA?§?&&C, ft$?g&10 mM(Z)MgC l 2 &t£0.25 U/ml(DDNaseI (/<-U>^f-V> 
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, dATP, dGTP. dTTP, [a-^P]-dCTP (J^_hTV>>-V A "7 rfr^i/TtiM) . A 
tf^>#7*:/9>fV-pd(N) 6 (7Vi/^A7?;i/ , 7i/7ti§) fc^fflU Panora 
ma E. coli Gene Arraystf)g&tf U£BJi#lC b o T5£«^KJS SffV*, cDNA^n 
-^SriUKbfc. #^4xfecDNA^n-^"tt, ProbeQuant (7Vi/tA77;VVi/ 

±fB^#'ib:t't£cDNA? , 'n —"/^MV^ Panorama E. coli Gene Arrays£>$$tt 

liiBBita t^o t A>f 7*'; ^ t'- 3 >, tft^&ffv^ *>7U>t:J\'C7 
${) C48^r^SMS-&. FLA3000G (ff±:7 -f ;i/Mt|3) K:*Clifftfl<©3t »J -fef? 

>y MS©i^S, *y?uyZ£.K^lsfro £ ©IB fcfi * ©Steele ov* Tit 

[0 0 4 6] 

^C) It, IMP$rj^^ili--5M9^*l?(Z)@#^{CW3110i:j:b^bTWAushAT* 

V Nit^, GMP £ ££5g$t ^ S M9M 7? (D Jg£ W tC W31 10 itf* b T 
WAushA^©#§^*##V^^£> ^tl^tlSSIRbfeo b#bfc#&, *#B# 

&V&»<D¥8tii IT, «T© J: e>&X^ i; fcglffl b£„ 

[0 0 4 7] 

g^tt55' -3* Utf^-i'faMS^tt. IMP, GMPtf^TtlSr^M^ b 

f|^r©WAushAK:^WS^|3S*i:W3110tCj3WS^*©Jt (W AushA/W3110) 
, GMPS:ig^tRi: , rS«§l^©^Jt; (WAushA/W3110) ©StS^U. ^©-fit©* 
^V^fc^fc^bfc, lialEffi©±&50f®£it2 ( 1 ~25#) #.0^3 (26-50 
GO tC^bfec -£©*T% 5' - 5? ^ U^#-i£^'[££f#o^fB'£©&£Mffi 

bT^w»riB"PS>*w4:^e>, gem© 5' -51^ u^-^^-^tt^y ^"^x^tc 



1 6 
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[0 0 4 8] 

:§StlTV%St)©T?a)ofc (M. C. Thaller, S. Schippa, A. Bonci, S. Cr 
esti, G. M. Rossolini, (1997) FEMS Microbilogy Letters, 146, 191-198) „ 
[0 0 4 9] 



miE#2 001-3020755 



#2000—204260 



%2 IMPRtAaff^caStf *M9»tflT©«*l^©W3110 
RtfW AushAl^^ttajteffgJS^n 7 r -f Ml~25&) 



IMP 


GMP 


IXG 












11.3 


5.5 


61. 7 


pyrB 


3.5 


7.3 


25.2 


ma IE 


4.5 


2.0 


9. 1 


pyrl 


3.6 


2.2 


8.0 


udp 


3.9 


2.0 


7.9 


deoD 


2.8 


2.6 


7.2 


yeiN 


1.9 


3.7 


7.2 


lamB 


5.1 


1.2 


6.0 


b0220(ol57) 


3.5 


1.7 


5.9 


deoA 


2. 1 


2.7 


5.5 


yeiC 


2.1 


2.6 


5.4 


tsx 


3.0 


1.8 


5.3 


bl036(ol73) 


4.2 


1.2 


4.9 


deoC 


2.3 


2.1 


4.8 


nupC 


2.4 


2.0 


4.8 


fadB 


2.1 


2.3 


4.8 


yejD 


1.5 


3.2 


4.8 


malF 


1.9 


2.3 


4.4 


cirA 


2.6 


1.7 


4.3 


carA 


1.5 


2.9 


4.2 


livJ 


3.2 


1.3 


4.0 


talB 


0.9 


4.5 


4.0 


fliD 


1.5 


2.6 


4.0 


malM 


1.6 


2.4 


3.9 


dppA 


1.0 


4.0 


3.8 


fliC 



[0 0 5 0] 
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^3 IMPWGMP^CJ!gtT^>M91g%TOi§»^OW3110 
RrXWAashAfc*tt*Jt^56S'^ , o 7 r-f ;K26~5(M£) 



IMP 


GMP 
$m\k (G) 


IXG 




0.8 


4.4 


3.7 


cheA 


2.8 


1.3 


3.7 


deoB 


1.3 


2.7 


3.6 


glpK 


2.1 


1.7 


3.5 


b2341 (f714) 


1.8 


1.8 


3.3 


yeiK 


2.8 


1.2 


3.3 


cdd 


2.0 


1.6 


3.2 


b2673 (o81) 


1.8 


1.7 


3. 1 


yeiP 


1.9 


1.7 


3. 1 


yeiR 


0.9 


3.3 


3.0 


motB 


3.1 


1.0 


3.0 


yafP 


2.0 


1.5 


3.0 


b0221 (f826) 


1.6 


1.8 


2.9 


yj'bP 


0.7 


4.0 


2.9 


tap 


1.9 


1.5 


2.9 


pyrH 


1 £ 


1 Q 




S ScA 


1.8 


1.6 


2.8 


ybeK 


0.8 


3.3 


2.7 


flgN 


1.9 


1.4 


2.7 


glnA 


2.0 


1.3 


2.7 


ygaD 


2.3 


1.2 


2.7 


entE 


1.7 


1.6 


2.6 


yafY 


1.9 


1.4 


2.6 


nupG 


1.8 


1.7 


2.6 


fepA 


1.2 


2.2 


2.6 


b3524 (hypothetical) 



[0 0 5 1] 

(Dikte^mKit. -eti-eMxitMBLfc. ykfEWr/m, # - p stv28 (^.mmtrn 
) (DfflmmmsaiiRzfpsti (%mm±m) y]mmmz>?u--yyv. psTvykfE 
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/^D y^XAlCfc tt£ IMP. GMP. AMP£aft£-T£ 5' - 2 # l/tf^-'tftStt 

fee 

[0 0 5 2] 

^4 aphA. ykfEJflStlcCD^y ^9XA© 
5'-^ ^ l/^^^-if?Stt (u/mg protein) 




IMP GMP AMP 



WAushA/pSTV 0.074 0.067 0.024 

W A ushA/pSTVykf E 0.15 0.15 0.067 
W A ushA/pSTVaphA 3.2 3.5 1.8 



[0 0 5 3] 

[m£M4] WAushA^\©aphA^^## 

WAushA8ctCoV>T\ 5' - 3 * tf-tfiSffifc^ £^ 

3® 3 *l aphA©»^«« £ f? o . ffi^J#^ 3 & 7 ^ 5> -f V - £ ffl V n 

TaphA©N5|c«giS«C0WT^r&. ®H?'J## 4 8 ^~ V>T Ct£ 
Wffliltt ^tl^tvPCRtC J: UifflgU Wizard PCR Preps &JSv*Tf&SgL 

4 Sr^^-f V— £ l/T# n>^>f — A — PCR (A. J. Link, D. Phillips, G. M. Ch 



2 0 
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urch (1997) Journal of Bacteriology, 179, 6228-6237) £:?t aphkOtpg: 

as#*&300fig;8:*$c h fcaphAjft^ Wr# SUtW L fc„ i<X SrtfiMStt^^ ^ 
^ KpMAN997©SalI, Sphl-gjBrSB&JCjfA U at^f-BMSJB :7 9 * 3 KpMAN Aaph 
A£*#£ 0 i<05t-e : f-««M^ , 5X5 KS:fflV%T, W3110, WAushA©-£*l-eri©a 
phA£$t^U> aphA^Cig^ (WAaphA) , ushA, aphAzlMfcjftBfc (WAushAAaphA 
) 

[0 0 5 4] 

[HJgf 5 ] WAushAAaphA© 5' - * * l/*^$f-'£*gte8W£2&tf S * U 
W3110, W A ushA, WAaphA&tfWAushAAaphAS:, LB*g;tfiSCT37 0 C b> if 

§:^5{C^f= WAaphA<Z>?§'[£te, WSllOfcJfcE^T^^HI&JCffiTUfcfc©©, 

£ L *C 3SK U ushA#W#bTV^£:%x.£*i,fc 0 — -l^Ittt 
&£WAushAAaphAtf)^y ^XA0 5* - 51 ^ U*^^— ^f?Sffili, WAushAi 

y s e» tc i hubt u s^utv^c. 

[0 0 5 5] 
[*5] 

^5 W3110, W A ushA, WAaphA, W A ushA A aphACD 

5' l/yr^#--£?gffi (U/mg protein) 





IMP 


GMP 


AMP 


XMP 


W3110 


14.0 


10.9 


14.2 


8.7 


W A ushA 


5.8 


4.1 


6.0 


3.9 


W A aphA 


0.21 


0.16 


0.03 


0.10 


W A ushA A aphA 


0.010 


0.009 


0.012 


0.019 



2 1 



fcBSE# 2001-3020755 



#2000—204260 



[0 0 5 6] 

Zbiz. #fit*0 5i* I/**- K#JIMB&*ft3?f'#-Sfc*b, Jlti I MPX&G 

MP&^gR£^£M9i&*fi-e7 9;*=ii&i&Lfc. v^-rtuD^SSUcfcv^tu W3H0 

, WAaphA, W A ushA <Z) M tC £ W #S IS ft W AushA A aphA{£Jg*300B# 

m ZBife L Tt^fW tlT, IMP& £ V^MP£i|i$fitf>^flt2iC i: -5 
-e£WT*£&^CI £#B£<3^£&o£ 0 re>bT, E. coli W31KHC£V^, ush 
A^aphA©-M^MlC<fc U, Sift*** K£#j§?t-£tg7j£::K£:£i±£ ^ 

[0 0 5 7] 

[ill! 6 ] -f y ^>£j^lc£tt£ushA&tFaphA©}t'^$^ 

IMP<Z>i£^^iP<Z)^fg'[££^f^££:#)> xi/i'Jbi7- 3U <ZM J 
S<Z>ushA,&tFaphA©}t^-$^£:??o fc„ >f J W099/03988# 
HBR<ftBBA>7 hfE«©FADRaddeddyicPpgixapA (J^T r U £^tfat*<5>) 
Srfrj^Lfeo m^yyiyv hizmm<D^^^^. FpKFpurFKQ#;g-r S^HMpurF 
fc^Wtf &Ba«HI2fctfHindIIIT^WTkfctiU *MS U 1^ CSPS^-TO L £pMW2 
18 (B#^->*±Sg) JCjftJSbfe. n^ntc^^Ts^ KpMWpurFKQS: I UMC#A 
Lfc. #^ft£S^I/pMWpurFKQ&, *g#?£ffnc-f 7 */ > £$j2~3g/L#a-T £ t£ 

[0 0 5 8] 

IrfaHa^FADRaddeddyicPpgixapAtt, PRPPT^ Fh7>X7x7- if it-fe 
(purF) , if? S/— ^- AMP -ifjifc^- (purA) , -? V y 51 ? 

f • 7 * ;* 7 * y ^ - ifat-^y- (deoD) , ^y> • ans^ (purR) 

, 7f; S/> • t'T ^-ifia^ (add), 6 - 7 it x 7 * Ffrn yW.? t F 
9— Mfc^ (edd) „ 7f-> • TTS-i—e&tt (yicP) , 7**7*^ 

• -f v * ^ - -tfatte^ (pgi) > ^p-9->h^> ■ 7**7* y 9--£3t 

(xapA) ^aEStlfe**-?**. pKFpurFKQtt, 326&0> y 

^ >^Stcg#!$ *i, AMP&tf gmpjc j;S7^-K;^^ R&WjWS?I&3 tifc 

PRPPT^ F h7>^7x7-€^3- F^^MMpurFSr^^UTV^ (W0 
99/03988#|iI^^/N o >7 l/y h#fR0 = 



2 2 



2001-3020755 
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[0 0 5 9] 

mmusum.^mmm^^^^ fpman a ushA, R^pum^mmmy^^^ 

KpMAN A aphA M V ^ T > ushA<Z)#$& :Xf8#fc ( I A ushA/pMWpurFKQ) , aphA©#$fi 
KWfo (I AaphA/pMWpurFKQ) , ^t>*ushA. aphAZlfiftli^ ( I A ushA A aphA/pMW 
purFKQ) *m'&Lf=. a 
[0 0 6 0] 

[0 0 6 1] 

C3£#*sifi : m s mmi 



tf;i n - x 


40 g/L 


(NH 4 ) 2 S0 4 


16 g/L 


KH 2 P0 4 


1 g/L 


MgS0 4 • 7H 2 0 


1 g/L 


FeS0 4 -7H 2 0 


0.01 g/L 


MnS0 4 • 4H 2 0 


0.01 g/L 




8 g/L 


CaC0 3 


30 g/L (»rj#B) 



[0 0 6 2] 
iJ7U*; Z/=l (refresh) ; 

37°C, — Hft 

(seed)^^ ; V y U y iy a.^mLt^M^^M 

37°C, 20m 1 /500m 1 ggMg P 7 ^ X 3 



±(main)^: 
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[0 0 6 3] 



M500^1$rM^fi^{C-y->yU >^*L, 15,000rpm-e, 5#HgjS'frU *<D± 
[0 0 6 4] 

33=71* : Asahipak GS-220 (7.6mmIDX500mmL) 
WL : 0.2M NaH 2 P0 4 (pH3.98) U >^JCTpHSSi 
55°C 

1.5ml/min 
UV254nm 



&Wmm (min) 



4 J i/y 

IMP 

^7; t/y 



GMP 



16.40 
11.50 
19.67 
13.04 



[0 0 6 5] 



M5l3:it6 iC^ 0 ^6lCli. ^tlTofe^$:^bfco IAushAAaphA^ 



*JS#1.0 g/L<Dim>%:tBmW.tpK 
[0 0 6 6] 
[*6] 

6 4;S0/£jg®<Z)ushA, aphA^^^<Z)77W^#fPfi 



(h) 



-f J tsy 

(g/L) 



IMP 
(g/L) 



I / pMWpurFKQ 



48 
48 



2.3 
2.3 



0 
0 



2 4 
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f# 2 0 0 0 — 204260 

51 3.1 0 

51 2.9 0 



I A aphA/pMWpurFKQ 51 3.6 0 

51 3.2 0 



I A ushA A aphA/pMWpurFKQ 54 2.4 1.0 

54 2.6 0.6 



[0 0 6 7] 

[Hili 7 ] ushA. aphA-M^tft$HC££GMPtf)£jg 
A^Mft^*l?&£I AushAAaphA/pMWpurFKQlC. ifYJ Z/ y£.M^ ^rtf-^S - 

££b£„ ft J i/ygzmffi&tt^juzmmt, iMP^GMP^^MjSfc^M-rs 

^Hifrfe^S:fif5&-£" £d <fc *Jf?o £:„ IMP^^XMP^^^^ttguaAlcn- F£ 
tl-SIMP-rtl Kn^-^-lf, XMPfr ^GMPliguaBlCH- F£*l£GMP-&J^^lC 
T?ffc>*l£7!^ Mjtfc^&^^xU 2/ 7 • n U tCEV^Ttttf^n y (guaBA) £ 
#J*UTV^£i:#fc!e>*lTV^. IH^J#^ 9 &£>WJ#-^ 1 0 KtK b 

tc^fy-i V— £fl^TPCR:Mf vx, xi/iiJtT- n I) (DguaBA^^n > £if $Sb 
fe. !®SglC^filtS*lfc1WI5S»^aiSffiS:SacI^tJfKpnn?^J 

$Tb£„ TO$T>i£, StE <SacI&tfKpnlT?^l|rLfcpSTV28fcjgtfgU guaBAit 

hAAaphA/pMWpurFKQ^^^i-^^^X ^ FpMWpurFKQhft#"£# «„ 

BUlHpSTV guaBA £ > I A ushA A aphA/ pMWpurFKQ|5fc {C # A b , I A ushA A aphA/ pMWp 
urFKQ/pSTVguaBAflsSrfcfc. £ fc, *fM£bT, # - P STV28£#AbfcI A us 
hA A aphA/pMWpurFKQ/pSTV28^ £ f^Jg b . 
[0 0 6 8] 

I A ushA A aphA/pMWpurFKQ/pSTVguaBA^, I A ushA A aphA/pMWpurFKQ/pST 



I A ushA/ pMWpurFKQ 
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^r&^jisy. imp, tfyjisy. GMP£jg*bfco ^ol&Zkit&i ic^bfc 

. *fBg£: bfel AushAAaphA/pMWpurFKQ/pSTV28^l£pSTV28£#Ab£f^"£ 
B#FW5I^b, I AushA AaphA/pMWpurFKQ/pSTVguaBA^i: UgiteZ>U^t. & o 

, I A ushA A aphA/pMWpurFKQ/ pSTVguaBA^ IC 33 V» T guaBA(D#A{C J: o Tj^JO. 
7 >f 7 £/>£jgSushA. aphA^M^(Z)guaBAJfiftg«) 









IMP 


y* jjtj gmp 




(h) 


(g/D 


(g/D 


(g/1) (g/1) 


I AushAAaphA/pMWpurFKQ/pSTV28 


78 


9.7 


0.4 


-* 0.0 


I A ushA A aphA/pMWpurFKQ/ pSTVguaBA 


78 


3.4 


0.2 


1.1 0.1 



[0 0 6 9] 

S/K-5* - U >^x*^;i/£ 

[0 0 7 0] 

SEQUENCE LISTING 
<110> tfi(DM$ii&£1± (Ajinomoto Co., Inc.) 



£fl^T, IMPfttfGMP^©5ii'l/* 



<120> #§@|?£&C «fc 5 * # I/**- K<0$Sf3it* 



<130> P-7590 
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<140> 

<141> 2000-07-05 
<160> 10 

<170> Patentln Ver. 2.0 
[0 0 7 1 ] 

<210> 1 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 1 

cgcgcatgct cgtcgctttg ggttttc 

[0 0 7 2] 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 

<400> 2 

cgcgtcgacc acgatccggc tgaaacc 
[0 0 7 3] 



ffi|I# 2001-3020755 
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<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 3 

cccgtcgaca ctgctgcgcc ttagctg 

[0 0 7 4] 
<210> 4 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 4 

cccctgcagg cagtattaac gttgatg 

[0 0 7 5] 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



ftlEff 2001-3020755 



#2000—204 260 



<400> 5 

cgcgtcgaca tcaccattgt agggtag 27 

[0 0 7 6] 
<210> 6 
<211> 27 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 6 

cgcgcatgcc agcaagacag cgaaagg 

[0 0 7 7] 
<210> 7 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 7 

gcatatcaat cagctggccg aacaataagc aaacgg 36 

[0 0 7 8] 
<210> 8 
<211> 18 
<212> DNA 



2001-3020755 



• 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 8 

gccagctgat tgatatgc 18 

[0 0 7 9] 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 9 

cgcgagctca ttcagtcgat agtaacc 

27 

[0 0 8 0] 
<210> 10 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 10 
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gccggtacct caatcctata attcttg 27 



ffisE^ 2001-3020755 



• 
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mm*] 



ffi 



mm] 



IM®:^&] u s h Aifrg^M a p h Ajlfc^#iEmicatBi±-f , fro 

, 5? # l/yti/ K— 5 ' - 'J >ix^f Mif 1 5 x J/ 1 'J 1 7III 5:^ 
*&{C;£g#U igifi^C;* # l/:*"*/ F~ 5' - U ^^x^^^Sr^^S^-ttb^, 
I^JgJSfr e> * ? l/rfrS/ F- 5' — U ^liXf^I/ $:fi<JR"t*'5> £ lc J: U , * ? U 



1 



ffi$E#2 001-3020755 
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ffi m a 



(0 0 0 0 0 0 0 6 6] 



l. 

& ffi 



1991^ in 20 

JKJKSPtfiifeEJK* 1 T B l 5 # 1 # 



l 
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